Mechanisms of bone invasion and metastasis in human neuroblastoma.
Bone is the second most common site of metastasis in neuroblastoma. Over the last several years, our understanding of the mechanism of bone metastasis in neuroblastoma has significantly improved. Like breast cancer and myeloma, neuroblastoma cells activate osteoclasts to form osteolytic lesions. Activation occurs via the receptor activator of NFkappaB ligand (RANKL) or in the absence of RANKL via activation of bone marrow mesenchymal stem cells and stimulation by these cells of the expression of IL-6, a potent osteoclast activating factor. Several targets for therapeutic intervention can now be identified. Inhibition of osteoclast activation by bisphosphonates has already shown to be effective in preclinical models of neuroblastoma bone metastasis and should now be tested in phase I clinical studies. Inhibition of RANKL and IL-6 are other potential targets that require preclinical studies before being tested in patients. This article provides a review of our current understanding of the mechanisms involved in bone metastasis in neuroblastoma and discusses how this knowledge is leading to the identification of new targets for therapeutic intervention.